A 73-year-old man was referred to our hospital after a 2-week history of bloody sputum and cough. Computed tomography (CT) images of the chest showed a mass grouped with mediastinal lymph nodes, and bronchoscopy showed a projecting mass in the right main bronchus. After a transbronchial biopsy, the patient was diagnosed with squamous cell carcinoma (T4N2M0 stage IIIB). The patient was treated with systemic chemotherapy, consisting of cisplatin (40 mg/m
2
, days 1 and 8) and docetaxel (30 mg/m 2 , days 1 and 8), and concurrent thoracic irradiation at a daily dose of 2 Gy. On day 35 of treatment, the patient complained of a sore throat and cough. A CT of the chest showed punctate low-attenuation foci between the esophagus and bronchus. Gastrointestinal endoscopy and bronchoscopy demonstrated a fistula in the middle intrathoracic esophagus and the left main bronchus. The patient's symptoms gradually improved, and the fistula was closed after the suspension of chemoradiotherapy. Radiotherapy was resumed and completed on day 82. However, on day 108, he developed a fever and cough, and a tumor with fistula was revealed in the right main bronchus. He had an esophageal stent inserted, but he later died of sudden hemoptysis.
Introduction
An esophagobronchial fistula represents a connection between the esophagus and the bronchus, resulting from direct neoplastic infiltration and necrosis between the esophagus, bronchi, and mediastinum [1] . A fistula could also be induced by necrosis or cytoreduction of the tumor, though there is no clear evidence that treatment modalities such as chemotherapy or radiotherapy increase the incidence of fistula formation [2] . We report on a patient with squamous cell carcinoma of the lung who developed an esophagobronchial fistula twice in his clinical course. The first one developed during chemoradiotherapy, and the second one was thought to be due to extension of the tumor.
Case Report
A 72-year-old Japanese man was referred to our hospital after 2 weeks of bloody sputum and cough. He had a history of hypertension but was not treated with medication. He had smoked between the ages of 20 and 72 years, and had been exposed to asbestos at shipyards for 15 years. Physical examination revealed a slight wheeze in the bilateral lungs, and no superficial lymph nodes were palpated. A blood test revealed elevated white blood cells, C-reactive protein, and serum calcium levels. Tumor markers were slightly elevated in carcinoembryonic antigen (13.4 ng/mL) and cytokeratin 19 fragment (12.9 ng/mL). Computed tomography (CT) of the chest showed a 60-mm mass grouped with mediastinal lymph nodes, which invaded the right main bronchus (Fig 1a, b) . After a transbronchial biopsy of the mass, the diagnosis of squamous cell carcinoma was made. The staging workup, including magnetic resonance imaging of the brain and whole-body fluorine-18 2-fluoro-2-deoxyd-glucose positron emission tomography, revealed his disease as cT4N2M0, stage IIIB.
The patient was treated with systemic chemotherapy, consisting of cisplatin (40 mg/m 2 , days 1 and 8) and docetaxel (30 mg/m 2 , days 1 and 8), and concurrent thoracic irradiation at a daily dose of 2 Gy. On day 35 of treatment, he complained of a sore throat and cough, and a CT of the chest showed punctate low-attenuation foci between the esophagus and bronchus ( Fig. 1c) . Gastrointestinal endoscopy and bronchoscopy demonstrated a fistula in the middle intrathoracic esophagus and the left main bronchus, respectively ( Fig. 2a, b ). After the suspension of chemoradiotherapy and abstaining from eating, his symptoms gradually improved and the fistula was closed on day 52 (Fig. 2c ). Radiotherapy at 2 Gy was resumed every other day and 60 Gy was completed on day 82. The fistula remained closed and the patient was discharged after the second course of chemotherapy.
However, he was referred to our hospital for a sore throat and fever again on day 108. A CT of the chest showed a clear connection between the esophagus and the right main bronchus (Fig. 3a) , and there was ground glass opacity spread in the right lower lung. Bronchoscopy demonstrated a mass with the fistula in the right main bronchus (Fig. 3b ). Pathological analyses of the mass showed poorly differentiated squamous cell carcinoma. Based on these findings, the patient was diagnosed with a relapse of the cancer. He had an esophageal stent inserted; however, he died of sudden hemoptysis on day 146. An autopsy was not allowed.
Discussion
The development of an esophagobronchial fistula is a devastating and life-threating complication. The incidence of fistula in lung cancer is rare compared with that in esophageal cancer (0.16 vs. 4.9%). A fistula may occur in lung cancer when the tumor makes contact with the esophagus [2] . In the current case, the tumor was located in the mediastinal space and close to the middle intrathoracic esophagus. The first fistula was considered the result of tumor necrosis and damage to the mucous membrane induced by chemoradiotherapy, because the fistula developed in the left main bronchus and the initial tumor in the right main bronchus disappeared at that time. This speculation was also supported by the finding that the fistula improved after 3 weeks' interruption of chemoradiotherapy. On the other hand, the second fistula was considered the result of tumor progression, because the fistula was associated with a tumor that had the same histology as the initial tumor. To our knowledge, this is the first report of an esophagobronchial fistula developing twice in 1 patient by different mechanisms.
An esophagobronchial fistula is a serious complication and the survival time is around 8 months [3] . Direct surgical closure, chemotherapy, and radiotherapy [4] may be used to close the fistula. However, the utility of these treatments was not established, and stent insertion is currently recommended in such situations for symptomatic relief [5] . An esophageal stent was inserted in the current case; however, long-term symptomatic relief was not obtained due to massive hemoptysis.
Chemoradiotherapy is a standard treatment option for locally advanced lung cancer [6] , even in cases where the tumor is located close to or invades the esophagus. In such cases, physicians should be extremely cautious about the development of esophagobronchial fistula during and after treatment. In addition to the CT scanning, gastrointestinal endoscopy, before and during treatment, might be considered for early detection of a fistula. In conclusion, we reported a case of squamous cell carcinoma of the lung in a patient who twice developed an esophagobronchial fistula that was caused by different mechanisms. 
